Our objective was to perform a pilot study comparing intracapsular radiofrequency ablation tonsillectomy with subcapsular tonsillectomy in adult patients with keratosis pharyngeous. Patients diagnosed with keratosis pharyngeous between December 2010 and February 2013 were randomized to undergo either intracapsular or subcapsular tonsillectomy using radiofrequency ablation. Postoperative pain scores and amount of pain medication taken were recorded for 2 weeks. A 6-month follow-up questionnaire was used to assess efficacy of the procedure. Twenty-two patients completed the initial 2-week questionnaire. Eighteen completed the 6-month follow-up questionnaire. The amount of pain medication consumed on postoperative days 8 (p = 0.0293), 9 (p = 0.0146), and 10 (p = 0.035) was significantly less in the intracapsular group. Risk of recurrence of tonsilloliths was significantly greater at the 6-month follow-up in the intracapsular cohort (p = 0.0291). Based on these findings, in patients undergoing tonsillectomy for keratosis pharyngeous, intracapsular radiofrequency ablation tonsillectomy may result in decreased pain medication consumption compared with subcapsular tonsillectomy. Intracapsular tonsillectomy, however, resulted in a higher rate of recurrence of tonsilloliths. The benefit of decreased pain medication may be offset by the greater likelihood for symptoms to recur. Larger studies are needed to confirm these findings.
Introduction
Keratosis pharyngeous, or chronic caseous tonsillitis, is a disease process in which patients with cryptic tonsils experience halitosis and chronic recurrent sore throat due to food, mucosal debris, and bacteria becoming trapped in the crypts and causing tonsilloliths. Halitosis can be socially restricting, and the need to repeatedly debride tonsilloliths can be irritating and painful.
Stoodley et al studied tonsilloliths in 2009. 1 They harvested tonsilloliths from 16 patients undergoing elective tonsillectomy and studied them with hematoxylin-eosin staining and electron microscopy. Their results showed that tonsilloliths are primarily biofilms, similar to dental biofilms, with rods, cocci, and filamentous bacteria contained within an extracellular matrix. The surface of the tonsillolith was primarily composed of aerobic bacteria down to a depth of 100 µm, with anaerobic metabolism seen below 125 µm. Between the tonsillolith and the epithelium of the tonsillar crypt, a layer of fibrinous debris with inflammatory cell infiltrate was seen.
The symptoms resulting from tonsolloliths are thought to be caused by chronic inflammatory infiltrate and the production of volatile sulfur compounds via metabolism of sulfur by anaerobic bacteria. Production of volatile sulfur compounds measured via halitometry has been shown to be 10-fold higher in patients with tonsilloliths compared with patients without tonsilloliths at the time of examination. 2 Because of the apparent bacterial origin, multiple treatment options have been attempted with varying degrees of success. Mouthwashes, antibiotic therapy, and manual debridement have been attempted without long-term success. Laser cryptolysis with a CO 2 laser has been shown to be effective, but it may require multiple procedures and it has a limited role in patients with tonsillar hypertrophy >2+. 3 Tonsillectomy remains an effective option but is associated with significant morbidity. 4 Tonsillectomy is associated with significant postoperative pain, which is typically worse and prolonged in adult patients. As a result, multiple trials have been performed assessing various surgical techniques and methods of pain control to improve recovery and shorten the return to normal activity.
Intracapsular tonsillectomy has recently gained popularity in pediatric patients as a therapy for obstructive sleep symptoms related to tonsillar hypertrophy. This technique reduces tonsil size but leaves the tonsillar capsule and a small amount of tonsil tissue as a biologic bandage that has been shown to decrease postoperative pain and bleeding risk. 5 A recent small, retrospective series demonstrated modest efficacy with radiofrequency ablation to remove crypts in awake, adult patients. The improvement in symptoms ranged from 50 to 100%, and of the 7 patients included, 2 stated that they would have preferred tonsillectomy. 6 In awake patients, the ability to remove a significant amount of tonsil tissue may be limited and the rate of recurrence may be unacceptably high.
Chang in 2008 demonstrated that intracapsular radiofrequency ablation tonsillectomy improved pain control in children with obstructive sleep apnea. 7 Sixty-nine children were randomized to a standard subcapsular tonsillectomy or an intracapsular tonsillectomy using the Coblator. Pain scores were assessed on postoperative day 1 or 2 and again on day 5 or 6 using 3 metrics. They assessed the patients' perception of their pain, the parents' perception of their childrens' pain, and return to normal oral intake. Pain scores were significantly lower on postoperative day 5 or 6 based on all 3 of these metrics.
Based on these data, our clinical question was whether intracapsular tonsillectomy results in less postoperative pain than a standard subcapsular tonsillectomy and whether it results in equivalent improvement of preoperative symptoms.
Patients and methods
Research data were derived from Naval Medical Center, Portsmouth, Virginia, IRB protocol NMCP.2010.0060.
After Institutional Review Board approval, patients older than 18 years who were diagnosed with keratosis pharyngeous were recruited for the study. Patients were excluded if they refused participation or randomization; had a history of recurrent tonsillitis, peritonsillar abscess, or obstructive sleep symptoms; or if other tonsil pathology requiring a pathologic specimen was a concern.
After providing informed consent, patients were randomized in a single-blind fashion to a standard subcapsular tonsillectomy or an intracapsular tonsillec-tomy (figure 1). Both procedures were performed using the radiofrequency ablation technology. All patients were given a combination of oxycodone and acetaminophen (5 mg/325 mg) for pain control. No patients had perioperative corticosteroids or antibiotics administered.
Intracapsular tonsillectomy was performed using the EVAC 70 HP coblation wand (ArthroCare, Austin, TX) on an ablate 9 setting. The tonsillar surface was ablated medially to laterally with continuous saline irrigation. As the tonsillar capsule was reached, controlled tissue removal was performed by reducing the setting to ablate 6. This practice allowed for precise removal in the region of the capsule and decreased the risk of inadvertent capsular damage. A small amount of tonsillar tissue was left on the tonsillar capsule, with retraction of the anterior tonsillar pillar performed to ensure adequate tissue removal. Any required hemostasis was performed using the Coblator on coagulate 3 setting.
Subcapsular tonsillectomy was also performed using the EVAC 70 HP coblation wand. Tonsils were removed in the standard fashion with dissection in a subcapsular plane with the handpiece on ablate 7. The active electrodes faced toward the tonsil. Hemostasis was obtained in most cases with the coblator on coagulate 3 with any brisk bleeding occasionally requiring an increase to coagulate 4 or the use of suction electrocautery.
Patients were asked to record their pain levels daily using a visual analog scale (VAS) for 14 days postoperatively (figure 2). The study population had its pain level recorded for an extended 14 days because significant pain often lasts longer in adult patients compared with pediatric patients. Patients also recorded the number of pain pills consumed in a 24-hour period. These records were collected at a 2-week follow-up appointment.
An additional questionnaire that addressed symptomatic improvement in sore throat, halitosis, and number of tonsilloliths on a 10-point scale was administered. Patients recorded this information monthly and submitted it for analysis 6 months postoperatively. Data were first tested for normality using the Shapiro-Wilk test. To compare values between the two groups, the nonparametric Mann-Whitney-Wilcoxon test was used.
Results
A total of 27 patients were initially enrolled in the study. Five patients were lost to follow-up, resulting in 22 patients (11 in each group) who completed the initial 2-week assessment and 18 patients who completed the full 6-month follow-up. Demographic data appear in the table.
The difference between the two groups' overall pain levels, as measured by patients using the VAS, was not significant. A significant difference in the amounts of pain medication consumed between the two groups was observed. Patients who underwent intracapsular tonsillectomy were found to consume significantly less medication on postoperative days 8, 9, and 10 compared with the subcapsular group ( figure 3) . The number of individual pills taken by the intracapsular group compared with the subcapsular groups for days 8, 9, and 10, respectively, was 0.8 vs. 3.4 (p = 0.0293), 0.6 vs. 2.9 (p = 0.350), and 0.5 vs. 2.3 (p = 0.0146). No additional significant differences were detected from the 2-week postoperative evaluation.
At the 6-month evaluation, the additional questionnaire revealed a statistically significant difference between groups in the number of persistent tonsilloliths. In the subcapsular group, no additional tonsilloliths were reported at any time during the 6-month evaluation period. In the intracapsular group, the average number of tonsilloliths occurring per month at the 6-month time assessment was 2, representing a significant increase over the subcapsular group (p = 0.0291). The number of tonsilloliths in the intracapsular cohort appeared to increase steadily over time after surgery. In the intracapsular group, 4 of 11 (36%) patients reported persistent problems with tonsilloliths postoperatively.
Complications were rare in both groups. No patient had postoperative dehydration that required readmission. In the subcapsular group, 1 patient presented to the emergency department 4 times for postoperative hemorrhage that required cautery under local anesthesia. No coagulopathy was detected. No episodes of postoperative hemorrhage were encountered in the intracapsular group. Two patients in the intracapsular group did, however, require additional procedures in the clinic under local anesthesia, to address small amounts of tonsillar regrowth that were causing a return of preoperative symptoms.
Discussion
Chronic tonsillitis with tonsilloliths can result in discomfort for patients. A significant number of adult tonsillectomies are performed each year for this indication. Tonsillectomies in adults result in pain and missed work because of the narcotic pain medications often required during the postoperative recovery period. Multiple techniques have been attempted to decrease the amount of pain and postoperative morbidity associated with this procedure without sacrificing the effectiveness of a standard subcapsular tonsillectomy.
Laser cryptolysis was recently shown to be an effective in-office procedure, but its indications are limited to patients with small cryptic tonsils, and many patients required multiple procedures, including treatment of postoperative hemorrhage. 3 A few recent retrospective reviews also have reported improvement in halitosis in patients undergoing radiofrequency ablation of tonsil tissue, although some patients required multiple procedures because of incomplete patient satisfaction and others required conversion to subcapsular tonsillectomy. 6, 8 Our study also supports these conclusions. Postoperative halitosis was not significantly different between the two study groups, with 90% of patients in each group reporting near resolution (VAS 9 or 10). The significant differences seen in pain medication consumption may result in earlier return to work or school for patients undergoing intracapsular tonsillectomy. Two of 11 (18%) patients in this group required additional procedures that could result in more missed time. The only other outcome that differed between the two groups was the risk of bleeding. In the subcapsular group, 1 patient presented to the emergency department four times for postoperative hemorrhage that required cautery under local anesthesia. This complication was not observed in any patient in the intracapsular group.
Although the sample size of this study is too small to draw specific conclusions about the risk of bleeding in this cohort, intracapsular tonsillectomy has been shown to confer a decreased risk of postoperative hemorrhage in a pediatric population. 9 A recent large meta-analysis refuted this claim based on a review of high-quality studies, but as mentioned, most of the patients included were pediatric, and the risk of bleeding specifically in an adult population undergoing intracapsular tonsillectomy has not yet been studied. 5 The major limitation of our study was the sample size. The study may be underpowered to detect significant differences in the other outcomes assessed, such as overall pain scores and postoperative bleeding risk. Patient recruitment was difficult because many patients refused randomization. Those who declined to participate elected to undergo traditional subcapsular tonsillectomy despite the possibility of less pain with intracapsular tonsillectomy, fearing the necessity of a second operation if intracapsular tonsillectomy failed to resolve their symptoms.
At present, data are limited to assess tonsillar regrowth after intracapsular tonsillectomy. A single study reported that the risk may be age related, with younger patients at higher risk for regrowth. 10 Although the rate of tonsillar regrowth has not been addressed in an adult population, the risk was sufficient for patients to elect subcapsular tonsillectomy.
Conclusion
When considered with the body of literature on tonsillectomy in patients with chronic tonsillitis with tonsilloliths, the results of our pilot study raise the possibility that intracapsular radiofrequency ablation tonsillectomy is an effective procedure for the amelioration of halitosis and may improve postoperative recovery compared with subcapsular tonsillectomy. Care must be taken, however, when counseling patients that the risk of recurrent tonsilloliths and the possibility of multiple procedures are likely greater with an intracapsular technique. Additional study with a greater sample size is required to further clarify the overall effect on recovery and efficacy. A larger sample size will also help to determine postoperative bleeding rates and the overall risk of tonsillar regrowth compared with the traditional tonsillectomy. 
